Activation of the Oxidative Pentose Phosphate Pathway is Critical for Photomixotrophic Growth of a hik33-Deletion Mutant of Synechocystis sp. PCC 6803.
The histidine kinase Hik33 plays a central role in acclimation to changing environments in cyanobacteria. Deletion of hik33 induces a strong stress-like response in Synechocystis sp. PCC 6803 (Synechocystis) as represented by repressed photoautotrophic growth and photosynthesis, and differential expression of stress-responsive proteins. In contrast, the photomixotrophic growth of the hik33-deletion mutant (Δhik33) with glucose as the exogenous carbon source is only marginally repressed. To investigate how glucose rescues the growth of Δhik33, the proteomes of the photomixotrophically growing wild-type (WT) and the mutant strains of Synechocystis are quantitatively analyzed. It is found that glucose induces upregulation of the oxidative pentose phosphate (OPP) pathway. Depletion of glucose-6-phosphate dehydrogenase (G6PDH), which catalyzes the first and the rate-limiting step of the OPP pathway, significantly inhibits the photomixotrophic growth of Δhik33 but not of the WT. The result suggests that the OPP pathway, which is usually nonfunctional in the photomixotrophically growing WT, plays a major role in the photomixotrophic growth of Δhik33.